Orientation of nonrandomly segregating sex chromosomes in spermatocytes of the flea beetle, Alagoasa bicolor L.
In males of the flea beetle, Alagoasa bicolor L., spermatocytes have two achiasmate sex chromosomes, X and Y, each of which is approximately five times larger than the ten pairs of chiasmate autosomes. At metaphase I, these univalent sex chromosomes are located on a spindle domain separated from the autosomal spindle domain by a sheath of mitochondria. A single centriole pair is located at each pole of the spindle. In prometaphase I, each sex chromosome appears to maintain an attachment to both spindle poles via kinetochore microtubules (i.e., amphitelic orientation). Before anaphase I, this orientation changes to the syntelic orientation (both sister kinetochores connected to the same pole), perhaps by the release of microtubule attachments from the more distant pole by each of the chromosomes. The syntelic orientation just prior to anaphase I leaves each sex chromosome attached to the nearest pole via kinetochore microtubules, ensuring nonrandom segregation. As the sex chromosomes reorient, the autosomes follow in a sequential manner, starting with the bivalent closest to the sex spindle domain. We report here data that shed new light on the mechanism of this exceptional meiotic chromosome behavior.